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Available online 16 March 2016Background: Previous studies have reported positive associations between cannabis use andmental health prob-
lems. However, it has not been possible to draw a deﬁnitive conclusion regarding the causal direction between
cannabis use and impairedmental health. This study aimed at examining possible associations between cannabis
use and psychological distress (as measured by the General Health Questionnaire, GHQ-12) in men and women
respectively, using both measures as both exposure and outcome.
Methods:Datawere obtained from a cohort study (the StockholmPublic Health Cohort)with an 8-year follow-up
in the general population in Stockholm County, Sweden. The study sample comprised 19,327 men and women,
aged 18–84 years, who answered surveys in 2002 and 2010.
Results: Cannabis use was associated with increased odds ratios (OR) for psychological distress in women at 8-
year follow-up, with OR= 1.37 [1.1–1.7, 95% CI], but not inmen; OR= 1.14 [0.9–1.5, 95% CI]. In women, this as-
sociation remained when adjusted for potential confounders (tobacco smoking, alcohol consumption, socioeco-
nomic position (SEP) and unemployment); OR = 1.27 [1.0–1.6, 95% CI]. Moreover, women reporting
psychological distress at baseline had an increased risk of cannabis use at follow-up; OR = 1.40 [1.1–1.8 95%
CI]. However, this association was no longer statistically signiﬁcant when adjustments were made for baseline
cannabis use, OR = 1.10 [0.8–1.5, 95% CI].
Conclusions: This study revealed that, in women, cannabis use was associated with an increased risk of psycho-
logical distress eight years later. Optimal interventions to identify these women seem warranted.
© 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).Keywords:
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Worldwide, cannabis is the most used illicit drugs (United Nations
Ofﬁce on Drugs and Crime, UNDOC, 2012). Several previous studies
have reported positive associations between cannabis use and a variety
of psychiatric disorders, such as anxiety (Crippa et al., 2009; Degenhardt
et al., 2012), depression (Gage et al., 2015; Lev-Ran et al., 2014), schizo-
phrenia (Andréasson, Allebeck, Engström, & Rydberg, 1987; Zammit,tment of Public Health Sciences
nielsson).
. This is an open access article underAllebeck, Andrèasson, Lundberg, & Lewis, 2002) and cannabis depen-
dence (Silins et al., 2014). At the same time the results are not entirely ro-
bust since in many of these studies the associations have disappeared
after adjusting for potential confounders, such as alcohol, tobacco and
other substance use, intelligence, childhood conduct problems, education,
family situation and socio-economic position (Bechtold, Simpson, White,
& Pardini, 2015; Danielsson, Lundin, Agardh, Allebeck, & Forsell, 2016;
Manrique-Garcia, Zammit, Dalman, Hemmingsson, & Allebeck, 2012).
Furthermore, it has not always been possible to draw any deﬁnitive
conclusions regarding the direction of causality between cannabis use,
on the one hand, and impaired mental health on the other (Lev-Ran
et al., 2014). For one thing, with the current wave of decriminalizationthe CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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reporting self-medicating with cannabis for mental health problems
such as depression and anxiety (Babson, Boden, & Bonn-Miller, 2013;
Conroy & Arnedt, 2014).
One widely used indicator of mental health is psychological distress
(as measured by the General Health Questionnaire, GHQ-12), which is
characterized by symptomsof depression anxiety, and stress-related con-
cerns and known to occur on a continuum of severity (Drapeau,
Marchand, & Beaulieu-Pre'vost, 2012). Cross-sectional studies, among
students, have reported a positive association between psychological dis-
tress andmaladaptive coping strategies, such as cannabis, alcohol and to-
bacco use (Deasy, Coughlan, Pironom, Jourdan, & Mannix-McNamara,
2014; Deasy, Coughlan, Pironom, Jourdan, & Mannix-McNamara, 2015;
Kelly, Chan,Mason, &Williams, 2015). However, little empirical evidence
exists on the longitudinal consequences of psychological distress and
possible associations with cannabis use, as well as of differences in asso-
ciations due to severity of distress and between men and women.
In general, studies show that women report stress, depression and
anxiety to a greater extent than men (Deasy et al., 2015; Bahrami &
Youseﬁ, 2011), while the prevalence of cannabis use tend to be higher
in men (Lev-Ran et al., 2014). A recent cross-sectional study showed
cannabis use to be more strongly associated with poor mental health
inwomen than inmen (vanGastel et al., 2014). In contrast, a recent lon-
gitudinal study showedmarijuanause to bemore strongly related tode-
pression symptoms in males (Crane, Langenecker, & Mermelstein,
2015). Thus, possible longitudinal associations as well as discrepancies
between the sexes need further examination.
In this study, we will make use of a population based cohort with
data on cannabis use and psychological distress both at baseline and
follow-up eight years later to ﬁnd out (1) whether there is an associa-
tion between cannabis use and psychological distress and (2) whether
possible associations are related to severity of distress, (3) the direction
of any such association, and (4) if possible associations are different for
men and women.
2. Material and methods
2.1. Stockholm Public Health Cohort (SPHC)
This population-based cohort study, i.e., the Stockholm Public
Health Cohort (SPHC) has been described in detail previously
(Svensson et al., 2013). In brief, we used data from one of the cohorts,
with a baseline survey that took place in 2002 comprising 31,182
(equal to a 62% retention rate) randomly selected Swedish men and
women aged 18 to 84 years residing within Stockholm County. Only
those participants, who at follow-up gave their consent to use of base-
line data and record linkages, could be included in our study. Partici-
pants answered an extensive questionnaire covering somatic and
psychological health, demographics, family situation, housing, work en-
vironment, socioeconomic position (SEP) and lifestyle factors. The par-
ticipants were followed up and re-investigated by questionnaire in
2010 (n = 19,327; 62% participated).
A total of 19,168 (8213 men) and (10,955 women) out of 19,327
participants had full information on cannabis use at baseline and were
included in the ﬁnal SPHC study cohort in 2002.When including canna-
bis users in 2010 for reverse associations, an additional 199 subjects
were missing, resulting in a total of 18,969 study subjects (8157 men
and 10,812 women).
2.2. Measure of cannabis use
In 2002 theparticipantswere asked if they had ever smokedhashish,
and in 2010 marijuana was also included in the same question. In this
study we deﬁne hashish and/or marijuana as cannabis. All questions
had the same responding alternatives; ‘no’, ‘yes, more than one year
ago’, ‘yes, during the past year’ and ‘yes during the past month’ andwe categorized these into never (no) and ever users (e.g., yes, more
than one year ago), (yes, during the past year) and (yes during the
past month).
2.3. Measure of psychological distress
Evaluation of self-reported psychological distress was based on the
12 item version of the well-established General Health Questionnaire
(GHQ-12) (Goldberg, 1988) in 2002 and 2010. The GHQ-12 is a self-
report questionnaire capturing symptoms of anxiety, depression, social
dysfunction, and stress-related concerns ‘in the past few weeks’ and is
also used to screen for common mental disorders. The validity has
been proven good in the Swedish population (Sconﬁenza, 1998) and
elsewhere (Goldberg et al., 1997). The items use a 4-point severity
scale ranging from 1 = better than usual to 4 = much worse than
usual. We used the recommended scoring on the four responding op-
tions, the Standard scoring method (Piccinelli, Bisofﬁ, Bon, Cunico, &
Tansella, 1993) i.e., (0−0−1−1), and created an index by summing
the scores of all 12 items, where the recommended sum of scores ≥3
was used to as indication of psychological distress (Goldberg et al.,
1997). In addition, to study severity of psychological distress, we
created four groups based on the following scores, (0 = no distress),
(1–2=mild), (3–7=moderate) and (8–12= severe) (Rai et al., 2012).
2.4. Potential confounders
All analyses were controlled for age (18–29, 30–44, 45–64 and 65–
84). The choice of potential confounders was based on previous studies
on cannabis and mental health (e.g. Bechtold et al., 2015; Danielsson
et al., 2016; Manrique-Garcia et al., 2012) and availability in the ques-
tionnaire. These included tobacco smoking, alcohol consumption, socio-
economic position (SEP) and unemployment.
Smokingwas based on the question “do you smoke on a daily basis”,
with two responding alternatives, ‘yes’ or ‘no’.
Alcohol consumption was measured with questions on the total
quantity of beer, wine, spirits consumed during an average week over
the past year. For the purpose of this study, we estimated the amount
of 100% alcohol in grams per week, and transformed the volume into
standard drinks, where one drink contains 12 g of alcohol. Women
drinking N9 drinks per week and men drinking N14 drinks per week
were regarded as risk consumers. This deﬁnition was based on the
Swedish National recommendations (Andréasson & Allebeck, 2005),
which largely agree with those in other European countries and the US.
SEP was based on self-reported occupational titles and classiﬁed ac-
cording to the ofﬁcial socioeconomic position classiﬁcation scheme at
Statistics Sweden (Statistics Sweden, 1984). We divided SEP into four
groups (high-and medium-level non-manual employees and self-
employed), (low-level non-manual employees), (unskilled and skilled
workers) and (others). ‘Others’ were those who did not report current
or previous occupation and included students, retired, housewives, un-
employed or disability pensioners; the majority being students. Unem-
ployment was based on having been unemployed any time during the
two past years, with two responding alternatives, yes or no.
2.5. Statistical methods
Baseline characteristics of the cohort are shown in Table 1. First, age-
adjusted odds ratios (ORs) alongwith 95% conﬁdence intervals (CIs) for
cannabis use at baseline and subsequent psychological distress (8 years
later) were estimated in a logistic regression analysis, with dummy var-
iables representing various potential confounders. The effect of each po-
tential confoundermeasured at baselinewas controlled for, ﬁrst one at a
time, and then all in the samemodel, in relation to cannabis use and the
outcome of psychological distress. We also adjusted for psychological
distress at baseline to make sure that outcome was followed by expo-
sure. In order to investigate a possible reverse association we estimated
Table 1
Baseline characteristics of participants by cannabis use in men and women, 2002: the Stockholm Public Health Cohort (2002−2010).
Baseline characteristics Cannabis useⱡ men Cannabis useⱡ women
Ever
n = 1389
Never
n = 6824
Overall
n = 8213
Ever
n = 1273
Never
n = 9682
Overall
n = 10,955
Age groups (years)
18–29 253 (18.21) 693 (10.16) 946 (11.52) 300 (23.57) 1 202 (12.41) 1 502 (13.71)
30–34 552 (39.74) 1 627 (23.84) 2 179 (26.53) 582 (45.72) 2 748 (28.38) 3 330 (30.40)
45–64 572 (41.18) 3 163 (46.35) 3 735 (45.49) 388 (30.48) 4 049 (41.82) 4 437 (40.50)
65–84 12 (0.86) 1 341 (19.65) 1 353 (16.47) 3 (0.24) 1 683 (17.38) 1 686 (15.39)
Smoking (daily)
Yes 277 (20.09) 800 (11.77) 1 078 (13.18) 351 (27.64) 1 367 (14.21) 1 718 (15.78)
No 1 102 (79.91) 5 999 (88.23) 7 101 (86.82) 919 (72.36) 8 252 (85.79) 9 171 (84.22)
Alcohol consumption*
Risk use 599 (43.12) 1 690 (24.77) 2 289 (27.87) 482 (37.86) 2 073 (21.41) 2 555 (23.32)
No risk use 790 (56.88) 5 134 (75.23) 5 924 (72.13) 791 (62.14) 7 609 (78.59) 8 400 (76.68)
Socioeconomic position**
Low 457 (33.73) 2 164 (32.55) 2 621 (32.74) 332 (26.75) 2 555 (27.25) 2 887 (27.19)
Middle 142 (10.48) 691 (10.39) 833 (10.41) 211 (17.00) 1 961 (20.92) 2 172 (20.46)
High 729 (53.80) 3 670 (55.19) 4 399 (54.96) 662 (53.34) 4 699 (50.12) 5 361 (50.50)
Others 27 (1.99) 124 (1.87) 151 (1.89) 36 (2.91) 160 (1.71) 196 (1.85)
Unemployment
Yes 238 (17.38) 554 (8.40) 792 (9.95) 254 (20.40) 879 (9.69) 1 133 (10.98)
No 1131 (82.62) 6 038 (91.60) 7 169 (90.05) 991 (79.60) 8 193 (90.31) 9 184 (89.02)
Psychological distress§
Yes 310 (22.32) 963 (14.11) 1 273 (15.50) 432 (33.94) 2 200 (22.72) 2 632 (24.03)
No 1 079 (77.68) 5 861 (85.89) 6 940 (84.50) 841 (66.06) 7 482 (77.28) 8 323 (75.97)
Severe 86 (6.25) 278 (4.11) 364 (4.47) 133 (10.51) 702 (7.31) 835 (7.68)
Moderate 224 (16.28) 685 (10.13) 909 (11.17) 299 (23.62) 1 498 (15.59) 1 797 (16.53)
Mild 273 (19.84) 970 (14.34) 1 242 (15.27) 216 (17.06) 1 581 (16.46) 1 797 (16.53)
No 793 (57.63) 4 830 (71.42) 5 623 (69.09) 618 (48.82) 5 826 (60.64) 6 444 (59.27)
Data are given as numbers (n) and percent (%). Number differs due to missing data. *Risk use of alcohol (more than 9 standard drinks per week for women) and (more than 14 standard
drinks per week for men). **Socioeconomic position (SEP) (high-and medium-level non-manual employees and self-employed), (low-level non-manual employees), (unskilled and
skilled workers) and (others). SEP is based on current or previous occupation, and the majority of ‘others’ are students. §Twelve-item General Health Questionnaire (GHQ-12) (a sum
score ≥ 3 = psychological stress), and for levels of distress (No = 0), (Mild = 1–2), (Moderate = 3–7) and (Severe = 8–12). ⱡCannabis use (e.g., more than one year ago, during the
past year or during the past month).
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2002 and cannabis use 8 years later, controlling for the same potential
confounders at baseline including cannabis use.
Second, to analyze if cannabis use at baselinewas associatedwith se-
verity of psychological distress at follow-up we ran the same models
usingmild, moderate and severe levels of distress, as described, and ad-
justed for potential confounders. Also in this case, we modeled the re-
verse, i.e., levels of distress at baseline in association with cannabis use
at follow-up.
Based on previous studies indicating sex differences in the associa-
tions between cannabis and mental health (e.g. Crane et al., 2015; van
Gastel et al., 2014), we performed separate analyses for men and
women.
The distribution of GHQ-12 is highly asymmetric with most individ-
uals reporting no symptoms, and a right tail indicating decreasing preva-
lence with higher severity. Rather than using the measure continuously,
we created cut off points to distinguish those likely free from distress
and to distinguish between levels of severity.
In all estimated ORs we used a system of weights created for the
SPHC to account for non-response. These weights are constructed on
the basis of available auxiliary variables fromdifferent national registers
and their co-variation with survey data, such as age, sex, country of
birth, marital status, income, education, sick-leave beneﬁts and stratum
(Lundstrom, 1999; Statistics Sweden, 2010; Svensson et al., 2013).The
analyses were computed with the SURVEY suite in SAS Statistical Pro-
gram version 9.3.
3. Results
In total, 1389 (16.9%) out of 8213men and 1273 (11.6%) out of 10,955
women reported having ever used cannabis at baseline (Table 1). Canna-
bis users, in comparison to non-users, were to a greater extent young(18–34 years old), unemployed (17% versus 8% amongmen and 20% ver-
sus 7% among women), of high or low socioeconomic position and re-
ported more psychological distress (22% versus 14% among men and
34% versus 23% among women). Also, cannabis users reported a higher
alcohol consumption (risk use; 43% versus 25% amongmen and 38% ver-
sus 21% among women) and were daily smokers to a higher extent; 20%
compared to 12% among non-cannabis-using men and 28% compared to
14% among non-using women.
Age-adjusted cannabis use at baselinewas associatedwith increased
OR for psychological distress in women at follow-up (Table 2), with
OR = 1.37 [1.1–1.7, 95% CI], but not in men; OR = 1.14 [0.9–1.5, 95%
CI]. When adjusted for all confounders, the association was somewhat
attenuated but remained statistically signiﬁcant in women, OR = 1.27
[1.0–1.6, 95% CI].
In women only, reporting psychological distress at baseline in-
creased the risk of cannabis use at follow-up eight years later; OR =
1.40 [1.1–1.8, 95% CI] (Table 2). For men the corresponding ﬁgures
were OR=1.27 [0.97–1.7, 95% CI]. The associationwas no longer statis-
tically signiﬁcant for womenwhen adjustments weremade for baseline
cannabis use, OR = 1.10 [0.8–1.5, 95% CI].
When analyzing baseline cannabis use in relation to severity of psy-
chological distress at follow-up, no association was found in men
(Table 3). In women, there were signiﬁcant associations withmoderate
distress, OR=1.33 [1.0–1.8, 95% CI] andwith severe distress, OR=1.64
[1.2–2.3, 95% CI]. When adjusted for confounders (daily smoking and
baseline psychological distress respectively) these associations were
no longer statistically signiﬁcant; OR= 1.29 [0.96–1.7, 95% CI] for mod-
erate distress and OR = 1.36 [0.95–1.9, 95% CI] for severe distress.
For men reporting mild, and for women moderate, psychological
distress at baseline increased the risk of reporting cannabis use at
follow-up; age-adjusted OR = 1.50 [1.1–2.0, 95% CI] and 1.54 [1.6–2.0,
95% CI] respectively (Table 4). These associations were no longer
Table 2
Odds ratios (ORs) and 95% conﬁdence intervals (CIs) for cannabis use (in 2002) and subsequent psychological distress, by the twelve-item General Health Questionnaire (GHQ-12) (in
2010), as well as GHQ-12 (in 2002) and subsequent cannabis use (in 2010) in men and women: the Stockholm Public Health Cohort (2002–2010).
Psychological distress§ 2010 Cannabis useⱡ 2010
Men Women Men Women
Cannabis useⱡ 2002 ORs (95% CIs) ORs (95% CIs) Psychological distress§ 2002 ORs (95% CIs) ORs (95% CIs)
Crude (age-adjusted) Crude (age-adjusted)
Never 1 1 No 1 1
Ever 1.14 (0.9–1.5) 1.37 (1.1–1.7) Yes 1.27 (0.97–1.7) 1.40 (1.1–1.8)
Adjusted for (2002) Adjusted for (2002)
Smoking (daily) 1.08 (0.8–1.4) 1.28 (1.0–1.6) Smoking (daily) 1.24 (0.95–1.6) 1.35 (1.1–1.7)
Risk use of alcohol* 1.14 (0.9–1.5) 1.42 (1.1–1.8) Risk use of alcohol* 1.31 (1.0–1.7) 1.36 (1.1–1.7)
Socioeconomic position** 1.11 (0.9–1.4) 1.42 (1.1–1.8) Socioeconomic position** 1.13 (0.9–1.5) 1.35 (1.1–1.7)
Unemployment 1.01 (0.8–1.3) 1.38 (1.1–1.7) Unemployment 1.21 (0.9–1.6) 1.31 (1.0–1.7)
Psychological distress§ 1.10 (0.8–1.4) 1.25 (0.98–1.6) Cannabis useⱡ 1.15 (0.8–1.7) 1.10 (0.8–1.5)
All in the same model 0.89 (0.7–1.2) 1.27 (1.0–1.6) All in the same model 0.99 (0.7–1.4) 0.96 (0.7–1.4)
All analyses are controlled for age (18–29, 30–44, 45–64 and 65–84). *Risk use of alcohol (more than 9 standard drinks per week for women) and (more than 14 standard drinks per week
for men); **Socioeconomic position (SEP) (high-andmedium-level non-manual employees and self-employed), (low-level non-manual employees), (unskilled and skilled workers) and
(others). SEP is based on current or previous occupation, and themajority of ‘others’ are students; §A sum score of ≥3=psychological stress byGHQ-12. ⱡCannabis use (e.g., more than one
year ago, during the past year or during the past month).
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at baseline (women), OR= 1.10 [0.7–1.6, 95% CI] or all confounders to-
gether (men), OR = 1.52 [0.96–2.4, 95% CI].
4. Discussion
We found that inwomen, but not inmen, cannabis usewas associat-
ed with increased risks of psychological distress eight years later. We
found no support for a reverse association; that is, reporting psycholog-
ical distress at baseline did not increase the risk of cannabis use at eight-
year follow up.
Our results are partly in line with previous cross-sectional studies
reporting cannabis use to bemore strongly associatedwith poormental
health inwomen than inmen (vanGastel et al., 2014), and cannabis use
disorder to be associatedwithmajor depressive disorders in females but
not in males (Durdle, Lundahl, Johanson, & Tancer, 2008). Furthermore,
in line with previous studies, we found women to report psychological
distress to a much greater extent than men (Deasy et al., 2015). This
was the case irrespectively of cannabis use. Nevertheless, it was even
more pronounced among those reporting having used cannabis, withTable 3
Odds ratios (ORs) and 95% conﬁdence intervals (CIs) for cannabis use in 2002 and levels of psy
men and women: the Stockholm Public Health Cohort (2002–2010).
Psychological distress 2010
No (GHQ = 0) Mild (GHQ =
Cannabis useⱡ 2002 ORs (95% CIs) ORs (95% CIs)
Men
Crude (age-adjusted) 1 0.91 (0.7–1.2)
Adjusted for (2002)
Smoking (daily) 1 0.89 (0.7–1.2)
Risk use of alcohol* 1 0.91 (0.7–1.4)
Socioeconomic position** 1 0.90 (0.7–1.2)
Unemployment 1 0.85 (0.6–1.2)
Psychological distress§ 1 0.87 (0.7–1.2)
All in the same model 1 0.76 (0.6–1.0)
Women
Crude (age-adjusted) 1 1.17 (0.9–1.5)
Adjusted for (2002)
Smoking (daily) 1 1.22 (0.9–1.6)
Risk use of alcohol* 1 1.17 (0.9–1.5)
Socioeconomic position** 1 1.16 (0.9–1.5)
Unemployment 1 1.10 (0.8–1.4)
Psychological distress§ 1 1.12 (0.9–1.5)
All in the same model 1 1.08 (0.8–1.4)
All analyses are controlled for age (18–29, 30–44, 45–64 and 65–84). *Risk use of alcohol (more
for men). **Socioeconomic position (SEP) (high-andmedium-level non-manual employees and
(others). SEP is based on current or previous occupation, and themajority of ‘others’ are student
use (e.g., more than one year ago, during the past year or during the past month) versus nevermore than a third among the cannabis-using women reported being
distressed, as compared to just over a ﬁfth among the cannabis-using
men.
To our knowledge, this is the ﬁrst longitudinal study to assess possi-
ble associations between cannabis use and psychological distress, as
measured by GHQ-12. In general, previous studies have reported
mixed evidence regarding the associations between cannabis use, on
the one hand and mental health on the other; this partly due to differ-
ences between studies in deﬁnitions of cannabis use and of mental
health, and, in particular, thenumber and types of confounders included
(Lev-Ran et al., 2014).
In our study among the women, the potential confounders (tobacco
smoking, risk use of alcohol, socioeconomic position andunemployment)
did not inﬂuence the results to any important extent. It is possible that
the increased risks are explained by unmeasured/residual confounding.
Unfortunately, we have no knowledge of, for instance, childhood experi-
ences, possible conduct problems or overlapping risk factors, such as pa-
rental psychiatric disorders, factors which are all known to increase the
risk for both cannabis use and mental ill-health (Degenhardt, Hall, &
Lynskey, 2003; Lev-Ran et al., 2014; Manrique-Garcia et al., 2012).chological distress by the twelve-item General Health Questionnaire (GHQ-12) in 2010 in
1–2) Moderate (GHQ = 3–7) Severe (GHQ = 8–12)
ORs (95% CIs) ORs (95% CIs)
1.04 (0.8–1.4) 1.30 (0.8–2.1)
0.98 (0.7–1.3) 1.20 (0.8–1.9)
1.00 (0.7–1.4) 1.37 (0.9–2.2)
0.99 (0.7–1.3) 1.29 (0.8–2.0)
0.88 (0.6–1.1) 1.21 (0.8–1.9)
0.92 (0.7–1.3) 1.10 (0.7–1.8)
0.75 (0.5–1.1) 0.99 (0.6–1.6)
1.33 (1.0–1.8) 1.64 (1.2–2.3)
1.29 (0.96–1.7) 1.47 (1.0–2.1)
1.38 (1.0–1.8) 1.67 (1.2–2.4)
1.33 (1.0–1.8) 1.79 (1.3–2.5)
1.32 (0.98–1.8) 1.61 (1.1–2.3)
1.24 (0.9–1.6) 1.36 (0.95–1.9)
1.26 (0.9–1.7) 1.35 (0.9–2.0)
than 9 standard drinks per week for women) and (more than 14 standard drinks per week
self-employed), (low-level non-manual employees), (unskilled and skilled workers) and
s. §(GHQ-12), (No=0), (Mild=1–2), (Moderate=3–7) and (Severe=8–12). ⱡCannabis
.
Table 4
Odds ratios (ORs) and 95% conﬁdence intervals (CIs) for levels of psychological distress by the twelve-item General Health Questionnaire (GHQ-12) in 2002 and cannabis use in 2010 in
men and women: the Stockholm Public Health Cohort (2002–2010).
Psychological distress 2002 Cannabis useⱡ in 2010
Crude Adjusted for (2002)
Men Smoking Risk use of alcohol* Socioeconomic Unemployment Cannabis useⱡ All
ORs (95% CIs) ORs (95% CIs) ORs (95% CIs) ORs (95% CIs) ORs (95% CIs) ORs (95% CIs) ORs (95% CIs)
No (GHQ = 0) 1 1 1 1 1 1 1
Mild (GHQ = 1–2) 1.50 (1.1–2.0) 1.45 (1.1–1.9) 1.45 (1.1–1.9) 1.47 (1.1–2.0) 1.47 (1.1–2.0) 1.56 (1.0–2.4) 1.52 (0.96–2.4)
Moderate (GHQ = 3–7) 1.38 (1.0–1.9) 1.35 (0.98–1.9) 1.39 (1.0–1.9) 1.25 (0.9–1.7) 1.31 (0.95–1.8) 1.38 (0.9–2.1) 1.13 (0.8–1.7)
Severe (GHQ = 8–12) 1.50 (0.96–2.4) 1.43 (0.9–2.3) 1.60 (1.0–2.5) 1.26 (0.8–2.0) 1.39 (1.89–2.2) 1.13 (0.6–2.0) 1.09 (0.6–2.1)
Crude Adjusted for (2002)
Women Smoking Risk use of alcohol* Socioeconomic position** Unemployment Cannabis useⱡ All
ORs (95% CIs) ORs (95% CIs) ORs (95% CIs) ORs (95% CIs) ORs (95% CIs) ORs (95% CIs) ORs (95% CIs)
No (GHQ = 0) 1 1 1 1 1 1 1
Mild (GHQ = 1–2) 1.16 (0.8–1.6) 1.10 (0.8–1.5) 1.07 (0.8–1.5) 1.17 (0.8–1.6) 1.15 (0.8–1.6) 1.01 (0.6–1.6) 1.05 1.05 (0.6–1.7)
Moderate (GHQ = 3–7) 1.54 (1.6–2.0) 1.47 (1.1–2.0) 1.42 (1.1–1.9) 1.50 (1.1–2.0) 1.45 (1.1–1.9) 1.10 (0.7–1.6) 1.00 (0.7–1.5)
Severe (GHQ = 8–12) 1.37 (0.9–2.0) 1.28 (0.9–1.9) 1.38 (0.9–2.0) 1.31 (0.9–2.0) 1.26 (0.85–1.9) 1.11 (0.7–1.8) 0.98 (0.6–1.6)
All analyses are controlled for age (18–29, 30–44, 45–64 and 65–84). *Risk use of alcohol (more than 9 standard drinks per week for women) and (more than 14 standard drinks per week
for men). **Socioeconomic position (SEP) (high-andmedium-level non-manual employees and self-employed), (low-level non-manual employees), (unskilled and skilled workers) and
(others). SEP is based on current or previous occupation, and the majority of ‘others’ are students. ⱡCannabis use, never versus ever (e.g., more than one year ago, during the past year or
during the past month).
22 A.-K. Danielsson et al. / Addictive Behaviors 59 (2016) 18–23However, this reasoning should then also apply formen,wherewe in fact
did observe an effect of the very same confounders.
Another limitation with this study is that cannabis use was investi-
gated by one single question, and we had no detailed information
about frequency of use, age of initiation of use or of, for example,
other illicit drug use. For example, previous studies have reported that
frequent cannabis users are more likely to report anxiety and depres-
sion than infrequent users (Hayatbakhsh et al., 2007). Also, among the
frequent users, adolescents with an early cannabis debut report even
higher risks for later mood disorders (Hayatbakhsh et al., 2007).
Self-reported cannabis use may be hampered by low accuracy. This
could lead to misclassiﬁcation of cannabis use, which may underesti-
mate or overestimate the association. However, the prevalence of can-
nabis use in our cohort is equivalent to national estimates (Public
Health Agency, Statens Folkhälsoinstitut, 2014). Moreover, as cannabis
use in Stockholm and Sweden is not as prevalent as in other countries,
e.g. theNetherlands or theUK, the samplemight be too small for the rel-
atively small associations to reach signiﬁcance. The respondents in our
study were asked about use of hashish at baseline and use of hashish
and/or marijuana at follow-up. In 2002, a total of 14% in our cohort re-
ported use of hashish. In another population based study– also conduct-
ed within the Stockholm County during the same time period – we
found that 16.5% reported cannabis use (marijuana and hashish)
(Danielsson et al., 2016). The fact that those ﬁgures are fairly similar
may imply that the respondents, to a large extent - refer to hashish
and marijuana as being approximately the same thing.
Amain strength of this study is the prospective design, enabling anal-
yses of the direction of the associations. Another signiﬁcant strength is
that our data is based on a large sample of the general population and in-
cluded both men and women, with an age range of 18–84 years.
In conclusion, this study found an association between cannabis use
and subsequent psychological distress in women. The fact that
cannabis-using women also reported unemployment, risky alcohol
use and daily smoking to a very large extent, indicate that this is a vul-
nerable group and optimal interventions to identify these women
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